parasternal long axis view) of the mitral valve leaflets by at least 2 mm
into the LA superior to the plane of the mitral annulus. Color flow and
continuous wave Doppler imaging is helpful to evaluate the associated
MR and provide semiquantitative estimates of severity. The jet lesion
of MR due to MVP is most often eccentric, and assessment of RF and
effective regurgitant orifice area can be difficult. TEE is indicated when
more accurate information is required and is performed routinely for
intraoperative guidance for valve repair. Invasive left ventriculography
is rarely necessary but can also show prolapse of the posterior and
sometimes of both mitral valve leaflets.

Valve Lesion
Tricuspid stenosis
Tricuspid regurgitation

Mitral Valve Prolapse
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Pulmonic regurgitation

Tricuspid and Pulmonic Valve
Disease
Patrick T. O’Gara, Joseph Loscalzo

TRICUSPID STENOSIS
Tricuspid stenosis (TS), which is much less prevalent than mitral
stenosis (MS) in North America and Western Europe, is generally rheumatic in origin, and is more common in women than men
(Table 285-1). It does not occur as an isolated lesion and is usually associated with MS. Hemodynamically significant TS occurs
in 5–10% of patients with severe MS; rheumatic TS is commonly
associated with some degree of tricuspid regurgitation (TR).
Nonrheumatic causes of TS are rare.
PATHOPHYSIOLOGY
A diastolic pressure gradient between the right atrium (RA) and right
ventricle (RV) defines TS. It is augmented when the transvalvular
blood flow increases during inspiration and declines during expiration.
A mean diastolic pressure gradient of 4 mmHg is usually sufficient to
elevate the mean RA pressure to levels that result in systemic venous
congestion. Unless sodium intake has been restricted and diuretics
administered, this venous congestion is associated with hepatomegaly,
ascites, and edema, sometimes severe. In patients with sinus rhythm,
the RA a wave may be extremely tall and may even approach the level
of the RV systolic pressure. The y descent is prolonged. The cardiac
output (CO) at rest is usually depressed, and it fails to rise during exercise.
The low CO is responsible for the normal or only slightly elevated left
atrial (LA), pulmonary artery (PA), and RV systolic pressures despite
the presence of MS. Thus, the presence of TS can mask the hemodynamic and clinical features of any associated MS.
SYMPTOMS
Because the development of MS generally precedes that of TS, many
patients initially have symptoms of pulmonary congestion and fatigue.
Characteristically, patients with severe TS complain of relatively little
dyspnea for the degree of hepatomegaly, ascites, and edema that they
have. However, fatigue secondary to a low CO and discomfort due to
refractory edema, ascites, and marked hepatomegaly are common in
patients with advanced TS and/or TR. In some patients, TS may be
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Infective endocarditis prophylaxis is indicated only for patients with
a prior history of endocarditis. Beta blockers sometimes relieve chest
pain and control palpitations. If the patient is symptomatic from
severe MR, mitral valve repair (or rarely, chord-sparing replacement)
is indicated (Fig. 284-4). Antiplatelet agents, such as aspirin, should
be given to patients with transient ischemic attacks, and if these are
not effective, warfarin should be considered. Warfarin is also indicated
once AF intervenes.

Etiologies
Rheumatic
Congenital
Primary (organic)
Rheumatic
Endocarditis
Myxomatous (TVP)
Carcinoid
Radiation
Congenital (Ebstein’s)
Trauma
Papillary muscle injury (post-MI)
Secondary (functional)
 RV and tricuspid annular dilatation
due to multiple causes of RV enlargement (e.g., long-standing pulmonary
HTN, remodeling post-RV MI)
Chronic RV apical pacing
Congenital
Carcinoid
Tumor
Endocarditis
Primary valve disease
Congenital
Postvalvotomy
Endocarditis
Carcinoid
Annular enlargement
Pulmonary hypertension
Idiopathic dilation
Marfan’s syndrome
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TABLE 285-1 Causes of Tricuspid and Pulmonic Valve Diseases

Abbreviations: HTN, hypertension; MI, myocardial infarction; RV, right ventricular; TVP,
tricuspid valve prolapse.

suspected for the first time when symptoms of right-sided failure persist after an adequate mitral valvotomy.
PHYSICAL FINDINGS
Because TS usually occurs in the presence of other obvious valvular disease, the diagnosis may be missed unless it is considered. Severe TS is
associated with marked hepatic congestion, often resulting in cirrhosis,
jaundice, serious malnutrition, anasarca, and ascites. Congestive hepatomegaly and, in cases of severe tricuspid valve disease, splenomegaly
are present. The jugular veins are distended, and in patients with sinus
rhythm, there may be giant a waves. The v waves are less conspicuous,
and because tricuspid obstruction impedes RA emptying during diastole,
there is a slow y descent. In patients with sinus rhythm, there may be
prominent presystolic pulsations of the enlarged liver as well.
On auscultation, an opening snap (OS) of the tricuspid valve may
rarely be heard approximately 0.06 s after pulmonic valve closure.
The diastolic murmur of TS has many of the qualities of the diastolic
murmur of MS, and because TS almost always occurs in the presence
of MS, it may be missed. However, the tricuspid murmur is generally
heard best along the left lower sternal border and over the xiphoid
process, and is most prominent during presystole in patients with
sinus rhythm. The murmur of TS is augmented during inspiration,
and it is reduced during expiration and particularly during the strain
phase of the Valsalva maneuver, when tricuspid transvalvular flow
is reduced.
LABORATORY EXAMINATION
The electrocardiogram (ECG) features of RA enlargement (see
Fig. 268-8) include tall, peaked P waves in lead II, as well as prominent, upright P waves in lead V1. The absence of ECG evidence of RV
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